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NAWQA: Contaminant Trends in Lake 
Sediment
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http://tx.usgs.gov/coring/index.html



NAWQA: Contaminant Trends in Lake 
Sediment
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Upward trend

No trend
Downward trend

Van Metre et al., 2005, Env. Sci. Technol.



City of Austin measures high PAH in 
stream sediment

PAHs >1,500 mg/kg in 
some small drainages in 
residential areas
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Polycyclic Aromatic Hydrocarbons (PAHs)
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Polycyclic aromatic hydrocarbons (PAHs) are 
ubiquitous in the urban environment
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PAHs in urban sources
All concentrations in mg/kg (means of as many as 6 studies)

• Fresh asphalt 1.5

• Weathered asphalt 3

• Fresh motor oil 4

• Brake particles 16

• Road dust 24

• Tire particles 86

• Diesel emissions 102

• Gasoline emissions 370

• Used motor oil 440
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Pavement Sealcoat

Asphalt-based

~50

Coal-tar-based

~70,000

References for data available on request



Coal-tar-

based 

sealcoat

Used 

motor oil

=



Coal-tar-based sealcoat use

• 322 million liters (85 
million gallons)  per year 
in US (per industry)

• 440 km2 (170 mi2) 
covered in US per year



Contaminants in sealcoat are mobile
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Contaminants in sealcoat are mobile
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Contaminants in sealcoat are mobile
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Van Metre et al., 2009, Env. Sci. Technol.
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Sealcoat PAH transport pathways

Mahler et al.,  Environ. Sci. Technol., 2012



Fish kill, 17 July 2010
Hodge’s Creek, North Carolina

https://www.youtube.com/watch?v=G5_QJIBYg5c
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Sealcoat application and runoff sampling
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Exposure protocol: Columbia 
Environmental Research Center

• Tested undiluted and 1:10 
dilution of runoff

• 48-h exposure

• Remove surviving organisms 
to control water for 48-h 
“recovery”

• Expose half of remaining 
individuals to 4-h UVR to 
mimic sunlight
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Ceriodaphnia dubia

Pimephales promelas



Mortality, Ceriodaphnia
Runoff from unsealed  asphalt 
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Mortality, Ceriodaphnia
Runoff from coal-tar-based 
sealcoated pavement 
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DNA damage 

Sample collection time

Control 5 h 26 h 7d 36 d

10% runoff

1% runoff

More 

damage

Less 

damage
* = significantly different 

from control



DNA Repair:
Base excision repair capacity
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23 ground-floor apartments

Photo courtesy of CLEARCorps Durham, NC



Austin, Tex.:  23 ground-floor apartments 
sampled
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Median SPAH16 [mg/g] in indoor and parking lot dust

n=12 n=11

Mahler et al. , 2010, Env. Sci. & Technol.

indoor indoor

outdoor outdoor

Coal-tar sealcoatNo coal-tar sealcoat



National Institute of Environmental 

Health Sciences, USA

“Coal tars and coal 

tar pitches are known 

to be human 

carcinogens…”



Sealcoat and pre-school ingestion of PAHs
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Baby aspirin weighs 0.081 g 



Coal-tar sealcoat contributes to a 38-fold 
increase in excess lifetime cancer risk 
(central tendency)
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Williams et al., 2012, Env. Sci. Technol.
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Van Metre et al., 2005, Env. Sci. Technol.
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0

0.05

0.1

0.15

0.2

0.25

F
ra

c
ti

o
n

12 PAHs

CT dust

Lake Anne

0

0.05

0.1

0.15

0.2

0.25

F
ra

c
ti

o
n

12 PAHs

Gas vehicle

Lake Anne

0

0.05

0.1

0.15

0.2

0.25

F
ra

c
ti

o
n

12 PAHs

Coal

Lake Anne

Environmental Forensics: PAH fingerprints
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PAH sources to U.S. urban lakes
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Probable Effect 

Concentration

Van Metre and Mahler, 2010, Sci. Total Environ.



PAH trends in new urban lakes
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PAH concentrations in Lady Bird Lake:  
Before and after the ban
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2006 ban 

on coal-tar-

based 

sealcoat

58% 

decrease

Van Metre and Mahler,  2014, Environ. Sci. Technol.



PAHs and Coal-Tar-Based Pavement Sealcoat
http://tx.usgs.gov/sealcoat.html

Barbara Mahler,  bjmahler@usgs.gov

(512) 927-3566

Peter Van Metre, pcvanmet@usgs.gov

(512) 927-3506
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